A comprehensive treatement of the theoretical approach for describing nuclear effects in inclusive scattering of polarized electrons by polarized 3 He is presented.
Introduction
The advent of new experimental facilities, allowing systematic measurements with polarized 3 He and polarized electrons beams, are substantially increasing the amount of information on the electromagnetic properties of the neutron, in a wide range of the kinematical variables. As is well known, polarized 3 He represents a good candidate as an effective neutron target [1] . The effects of nuclear structure, however, have to be carefully investigated in order to reliably extract information on the neutron from the data both in the quasielastic (qe) [2, 3] and in the deep inelastic [4] region. In what follows, we will illustrate how the proton contribution affects the extraction of the neutron elastic form factors [5] [6] [7] and spin structure functions [8] .
The polarized inclusive cross section
The inclusive cross section describing the scattering of a longitudinally polarized lepton of helicity h = ± 1 by a polarized hadron of spin J = 1/2, is given in one photon exchange approximation by [1a] 
(1) are the symmetric (s) (antisymmetric (a)) leptonic and hadronic tensors, respectively. The antisymmetric hadronic tensor is given by
where V σ is a pseudovector that can be expressed as follows
In order to obtain the theoretical asymmetry, one has to introduce some approximations; in particular, till now, the Plane Wave Impulse Approximation (PWIA) has been adopted. Within such a framework the polarized structure functions G A 1 and G A 2 are given by (cf. Refs. [6] [7] for the qe case and [8] [9] for the deep inelastic one)
where E is the removal energy,
2 ) are the nucleon structure functions to be used in the energy transfer region considered (cf. Sects. 4 and 5, below). The function L N is [6] , and P
, already used in a previous paper of ours [5] , are related to the elements of the 2x2 matrix, representing the spin dependent spectral function of a nucleon inside a nucleus with polarization S A . The elements of this matrix are (12) where |ψ JM is the ground state of the target nucleus polarized along S A , |ψ f A−1 is an eigenstate of the (A-1) nucleon system, | p, σ N is the plane wave for the nucleon N ≡ p(n).
The asymmetry in the quasielastic region
As is well known, the experiments in the qe region [2, 3] are aimed at investigating the neutron elastic form factor. In this kinematical region, the nucleon structure functionŝ G 
with τ = Q 2 /(4M 2 ). Eqs. (10) and (11) . The Galster form factors [11] have been used. The curves in the lower part of the figure represent the corresponding proton contributions. (After Ref. [6] )
By substituting Eqs. (13) and (14) in Eqs. (9) and (10) one obtains the expressions of G A 1(2) given in Ref. [6] . Present experimental results aim at measuring the quantities R
The interest in these quantities is due to the fact that R It should be pointed out that our results are only slightly different from the ones obtained in Ref. [7] , where a spin-dependent Faddeev spectral function for 3 He and the nucleon form factors of Ref. [11] have been used.
The results presented in Fig. 1 show that the proton contribution to the measured asymmetry is sizeable. However, as shown in Refs. [5, 6] , one can minimize or even make vanishing the proton contribution. As a matter of fact, it turns out that it is possible to find a polarization angle β = β c (cos β = S A ·k 1 ) in correspondence of which the proton contribution at the top of the qe peak vanishes within a wide range of values of the incident electron energy, and even for different models of the nucleon form factors. Moreover, in order to investigate the sensitivity of the asymmetry upon G n E , such a quantity has been calculated [6] in the range 0.3 ≤ Q 2 ≤ 2 (GeV /c) 2 , at fixed values of β c = 95 o and θ e = 75 o , using the Galster form factors [11] , since within such a model G n E can be changed independently of G n M . In fact one has
where
and η is a parameter. The resulting asymmetry and the proton contribution are shown in Fig. 2 for different values of η. Therefore Fig.2 illustrates how the total asymmetry can depend upon G n E , having a vanishing proton contribution.
It should be stressed that the proposed kinematics, which minimizes the proton contribution, corresponds to the qe peak, where the final state interaction is expected to play only a minor role.
The asymmetry in the deep inelastic region
Deep inelastic scattering (DIS) of longitudinally polarized electrons off polarized 3 He aimed at measuring the spin structure functions (SSF) of the neutron, g n 1 and g n 2 , whose knowledge provides information on the spin distribution among the nucleon partons and can allow a very important test of QCD, e.g. a check of the Bjorken Sum Rule [12] . As is well known, only recently g n 1 has become experimentally available from two different experiments [13] [14] on polarized deuteron and 3 He. The longitudinal (β = 0) asymmetry can be recast in the following form, suitable for the analysis of DIS (see, e.g., Refs. [9, 14] )
where x = Q 2 /2Mν is the Bjorken variable, g [9] can easily be obtained from Eqs. (9) and (10) by using the following replacements
In the Bjorken limit (ν/| q| → 1, Q 2 /| q| 2 → 0), the asymmetry reduces to
and g A 1 becomes a function of g N 1 only; namely it reads as follows
with the spin dependent light cone momentum distribution for the nucleon given by
where p + = p 0 − p || is the light cone momentum component. 6. Summary and conclusion
The analysis of the asymmetry, based on the correct expression of G A 1 and G A 2 given by Eqs. (9) and (10) , respectively, has put in evidence : i) the relevance of the proton both in the qe [6, 7] and the DIS regions [8, 9] , ii) the possibility of selecting a polarization angle, which leads at qe peak to an almost vanishing proton contribution for a wide range of the kinematical variables [6] , and therefore making feasible the analysis of the sensitivity of the asymmetry to the electric neutron form factor; iii) the reliability of the factorized formula, represented by Eq.(24), for extracting g n 1 (x) from the experimental g 3 1 (x). Calculations of the final state effects are in progress.
